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Harvey, Mltropoulou, New, Silverman & Siever,
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B4 A, AZd U@ Fu Az
% ALsE Qe weEm, PALmo
Z Wgste A, 2, Peol g FAH A<
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QIz7} &3 (Depue & Collins, 1999; Gray,
1987; Revelle, 1997), o= Ao} 712 =+

T M2F F7 TY 44 8953 Uy
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1999; Pickering & Gray, 2001; Revelle, 1997;
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Selolop & F71sh 214
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S, AT 3 7 Q| (Event-related  brain
potential: ERP) T‘:— Y 75y AFA R AAY]
o o, FE4E AT AB FL A
A A Zﬂx]i a2 gt oddball HF

A BE AT delel WeE e FU
Uerbe E eyt 2EH0 3E &
A Aol BAH AoZ Ay 9 thMoeller
et al., 2001).

BN AFE Asdol 254 54E By
3t ERP 17} De Pascalis®} Strippoli, Riccardi
2 Vergari2004)ol] o 4=3§€ ®} Qdt} o]
& A7 oddball MRS ALESS @Al
AAge] A NS QAT 1 2,
3840 Be NYIEE B4 Re 7
ARG TAY 998 TR G
#2 %A gA BE AT 0 P W
sokom, ol FAE A dgelM p3 3t
57](latency)7} =510k HHE Aol F2A HGA
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e ARl B3 A%o]
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1990, Wickens, 1984), 4173 432]sH4
25F 7] wEQl Aoz HQItKPolich & Kok,
1995).

I3 De Pascalis 5(2004)2] A= HEA
0] oddball HFOFS A} gElmE BF 2} 2}
xE ASH Fds] wiel, 4
A ER A=Y E80] o= A ool #
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S / Gilgele] M A=c22E SYUE ERP 242 S5dof HHd
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AXA EHE Loz )k 32
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i e
EE AF, 2e TR AFe2A Ao
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Aze 9 AFow PHE
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ERP QA 2A] ‘N2/ novelty P3 complex’7} )
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T 200ms Fro UedE & A9 HE &
22, QeAF YAE Wdee W,
novelty P30 A= A|Al £ 300~400ms ©f
Ebe o A9 BARA, AR WE
Sof ol%el Fdob BSE Flek: Az
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A ge AR 92 A5 YEHE W =
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Campanella et al., 2002; Friedman et al., 2001).
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7Ago] At % FEA H4UF oW E
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w5 A7 glo] AlFslAL, g 7R o]
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6oo7e] A=oz Pt ®E AL 7
Fetael =dom 4803 AlAd: HE A
& BFE AFY FARAT 2717F e A
o R 603 AR I A5 5E A4
olvf £F A= SA<] g thEn 5
12l AF5 o2 603] AAIETE oddall Wbk
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ofr

L

2

g 2= E 1007 AAFoZ o] Fojxith u)
H2o] &g unjt}, e FAo| ootk
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e AZo] et Weekn A2 2E novelry
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= A2 @RS 599 HKayama &

Polich, 1998). &, 7} B2dx EF A=L &

W2, A2, A Al AR 718
=9 o il AN, 2R A3 &

= AFHT 277} 5% At
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Picture system(IAPS: Lang, Ohman & Vaitl, 1988)
M Adsteltt. 307he] A& 4 FA7L
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. 5o2 =¥ AS5E TAEE AA
10204 Ao 273k, F3]¢] 14709] G HGEe,
Cz, Pz, Oz, F3, F4, C3, C4, P3, P4, Ol, O2,
T3, T4l F-2ech F7xes Q2%
4 9 smmoltlel BFg el £ ¥
° 2 EOGE &% 3t

ok A} A8 R B9 Lo
o= 01~30Hz )¢ PEFYS AF I 250H,
XA vEg2 dEH o2 =339 th Reference
E @A AES, Gounde o|n}E AHE3}
o] ImpedenceE 10kQ ©|3lZ2 A}ttt
Al FollA Fgom e AFo] +100ME
2t Al A A ALttt AR
e Age A= AN
1000ms(-1001 4 900ms) 2. T-7+E pro] A&
F, 10094 0ms FEA Z1AT wE 8t
fom, exgloA His Tt

S
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=)

=

J

b

o,
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_I}ML

Of
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e
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AN XN fo o [
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T
2
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&

o
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e 7IEL

A
1

NI=S

A

Wgte] EMe|= EEGLAB  v4.515(Delorme,
20045 ARESIATE HE3E runicam  algorithmSr
AL3sle] =9 A7 v‘i—@(lndependent Component

Analysis: ICA) AatS AAs1 1, B2l

ICA Ay ZAs w35 THDebener,
Makeig, Delorme & Engel, 2005; Makeig,
Debener, Onton & Delorme, 2004; Makeig,

Westerfield, Jung, Enghoff, Townsend, Courchesne
et al., 2002).

Q&9 Wske AFEY sHerlse) A
AERom, vl 7 AS 2EE A=, =

E A g3A0 4 A=, FAZ 0 I
A= gk AP AYE 2R Hit

sttt

7122l P39 thgt Aol ZADBI] novelty
P3= YA AF3 AU 4g A5l
et Hats Fdk AN, A5 AA o]
F 250ms} 400ms Apolel A 71 e FHI
Rhon Addan. nE AT AN %
200ms ©]FH-E novelty P37} 27| A7A 2
Atelo| A 7HE v 39 FHem Ao
3Fth HA A (peak detection) HHE S AR
sl 994 2 2449 2T A3 v
N2, novelty P3 ERP 849 4 ZZE 2 HA
HEZ1E ARFSa, R A= e e
novelty P39 o 2
ks,

RS N2 ¥ novelty P39]
e AAEgh 28 5E A 3 99
A=3 F4 AF 20 Z2t tiste] 40 A

= YX|(Fz, Cz, Pz, OnHE AAFE N2, novelty
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WEZg Avle] w2, N2
AZo|Aq 2 1

E 1. 341 N2, novelty P3 ERP 2

l

=

novelty P3
A= 9fAe] FaA7E S

ponl

A
_1_7 S

[e]
{ =]

Ao g frou|glom, F ERP 849 &7
Aqre FAACE Fod FEHY A5
237 A

N2 Z1Ze] A, A A= 735l
A A 2HEY JZFo] ASkar1, 55)=
841, p<.0l), A= YA HZE Fz>C>0z>Pz
To® Z1Ze] A7)7F ZoATHEG, 53)=6.11,
p<001). novelty P3 1 Z2] AL 93 A= =

A9 5ol 4 A= 2dET A Fo] 3le

Z7o

J—L‘Ll

=

<91q AF z4>

ERat ERac
ERP 22 AT wAE g% Adx P 2& AT phy g% A
TN T84 FEA e T8H 84
Fz -01 26 07 Fz -03 10 -01
Cz -12 14 04 Cz -10 03 03
N2 7% N2 7%
Pz -10 .09 -02 Pz -13 11 05
Oz .04 38" 14 Oz -01 34" .07
Fz 34" 24 16 Fz 35 13 12
Cz 31" 18 .06 Cz 37% 15 07
N2 ZE7] N2 ZE7] .
Pz 21 22 01 Pz 31 07 -05
Oz 18 29" 21 Oz 447 28 01
Fz 517 L2 -18 Fz -43"F -.08 -10
noveley P3  Cz =557 -21 =27 novelty P3  Cz -A4sTF -12 -14
A Pz 45T -8 25 Z2Z Pz - 457 -08 -.09
Oz -43"F _28 21 Oz -46™F -10 -17
Fz 15 14 02 Fz 10 -06 09
novelly P3 Cz 25 17 20 novelly P3  Cz 35 24 32
FE71 Pz 14 33 22 e Pz 28 14 15
Oz 26 .09 .09 Oz 457 19 12

F1. 7 p<0s, 7 p<.01, T p<.001

2. T ERP 248 2 Bonferroni 1% Fol] EAAC 2 o3t Y
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HEQ, 59)=746, p<o0l), AT AR HH 9 2A JH J=UF 22> F ) ERP £
Pz>Ce>F>0r o8 ZEQ A7|7F Folx 4 7F] AHE T ag 20 AAFHS ok
ThFB, 53)=27.49, p<.001) (18 3 ). A oJatd, 9 A5 24 Bk N2

ERP 84 Fol|A], OzoAe] A& &5 F&
E54 AR AR Heletel Alnt At FA o] AUAT(50)=38, p<.01), Fz

AE71(1(50)=.34, p<.05)%} Cz ZAE7|((50)=.31,
T4 ok AAF H4eF ERP 84 e A p<05)E FAIE FEA 0z FEI|((50)=

3]
7F & 1ol AAEe] A, 384 AARE 29, p<09E +F FEAAY FEH Gl 3l

Fel o

o)

yul

<SR RAE =D Z23= B R=F =D Oz T=
5004
2 P
3 - £ '
ro N
4 - i
P o
> 8?
g 2
04 § 2507 d
2004 =469, p=001

i 55 AR S5

O3 2. AN SSMT YA 3 2N MHo| B2 ERP 24740 AEE

F3 FZ F4
— A=
—= U Ll O ™
c3 cz c4a
i “’x/\/\/\ W w\ "
P3 PZ P4
01 oz o2
i 400
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AT

9 2= 24 <9 novelty P3 ERP 24
oA, A A= -‘Hﬂ oM HNEL BT F
A" FE8% 4 Aol UAANSH(Fz
n50)=-51, p<.001; Cz: n50)=-.55, p<.001; Pz
n50)=-.45, p<.001; Oz: n(50)=-.43, p<.01), Pzo]

Aol REI)e £5 3547 A4 Aol 9)

ATHn50)=.33, p<.05). Boferroni WS AZl
Fo= 4 A= -?472] ol 2] novelty P3 ZZ

ol RAY FFA ke ol vA g
<= leF»li’iD‘r

4 AF 21 ¢ N2 ERP 84 F9
A, OzllA9] AZe 5 FE8% F4 3
Fo]l PP HH50)=.34, p<.05), 47] AL 9]
A e Aarle BF FAY S8 A
A Ado]l AATHEz #50=135, p<.05; Cz
n50)=37, p<.01; Pz n50)=31, p<.05; Oz

#50)=.44, p<.01). Boferroni WA S A7 Fox
OzollA 9] N2 27|k FAE F&d 3t
frolgh A4 A AU

78 A= 21 FRF] novelty P3 ERP 84
oA, 7 A5 AAAM e IELS BT
A8 TR T4 o] UATHEz #50)=
-43, p<.01; Cz: n(50)=-45, p<.001; Pz n(50)=
-45, p<.01; Oz n50)=-.46, p<.001). Cz F&7|
(n(50)=.35, p< 05)¢} Pz F-E7]((50)=45, p<.01)
T A8 FEAI FA gl dlen, P
o 41 €] ﬂiﬂL +E TEE A Aol
AATHH(50)=.33, p<.05). Z} ERP

ARl T % 47] A= f1A]

A9 novelty P3 Z1E RFe} FAE Z
Ztol froek A e fAENeH, Oz
A€l novelty P3 57|19k FAE FE4 3+
folet A A =3 fAEATh

2% 2o 3k novelty P3 X E 9 ApE

Boferroni 1% S

719 F&4 S8l A= el dds Tl
W FAE S84 P AE Fho] o P=
inis 05

P
o) %4 gl et

e 9

zHe d@delAuy F4%9
A= AHgEto] 3445 oddball TAIE
7]];415—],;(] ko HA

27h 3849 93

A5t
4= A
QAD}(N&&t(‘imen, Schrger, Karakas, Tervaniemi &
Paavilainen, 1993). T3l dg =] 77+ &
wo} JEe) EE AT Beld 54 By
e 7w Wl Jle e 2UAE Al
g o yepd o] A2 AsHoH
(Hansenne, Pinto, Scantamburlo, Renard, Reggers,
2003). Franken $(2005)°l <]slH
A7 Bud 224 Y% AAF A5 £54
Q1 A7} oddball SHITFAE AT W Leh}
= N2 AZ 7ho) 24 o] IRl FEA
7 N2 FE7)ohs #¥o] sl

B Aol Ade] oaw 18 2EA0
N2 Bl 3H Aol U Aow e
wth ol8dt A= Franken 5(2005)9] AT
9} dA|3kA| Y= AR, ol olviz 4
3 w4, a3 AHE B4 AAL
7h A2 el dske Aer Held, A
7} AEEr] Hoe Mz g2 2Us 4

ot Aow H. 3 FAY FB /‘oTJr

S e orr

H

Fuchs et al.,

E
4
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BU0F S / GilYele] M AFo22E FUE ERP 249 59| HHd

AEINS) el 24 AF 2AdAY e
Ui, 99 AT 2AdAE e esit
L oMe A FE A 2% wE 5
£ Akl f =7 AF AE o, 4
A A Be At $549 AHE A
7t AgHoR o Folina f3d 2 4

7129 ATFE] 9bH, novelty P3 71 Z&
AZe] Azgolt Aoa ee Awd
utebd AR, 2=l gk o 2del &
%‘% ‘i'l‘oé Q’W(De Pascalis & Speranza, 2000).
novelty P3&= -3¢ Gl o d9=
e ™ (Courchesne, Hillyard & Galambos, 1975;
Friedman et al., 2001), M 2% dEx}=9 Hr}
£ Wk 8lh(Escera, Alho, Winkler & Naatanen,
1998). =& A= "@Ale w5 {7 7]
TolH, Ao that Ao =923}t novelty
Pl PaE A2E AZe Wt 2AE
S YEhH, novelty P39 Z71= |28 A=
o tig #=g Fedo] FAEdeS YE
W tHKeage, Clark, Kohn, Clarke,
Williams et al., 2006; Ranganath & Rainer, 2003).
Az A7sd eldn 2EA0 ARe a1
A ke Agart Py QZo] Ae oz o
A 9l thBarratt, Stanford, Kent & Felthous,
1997, Gerstle, Mathias & Stanford, 1998; Justus,

Hermens,

Finn & Steinmetz, 2001; Mathias & Stanford,
1999).

B 7ol A3 elaw wAY FEHe
9% 2 34 A 2N novely B3 A
F0 A5 Rl dHEgle] fojg 74 g
& ugn = PAYE 3EAY] 2 A}
ge Aze Ao uEe o, Fpd F
A5 FA XetaL, A=5E fEHoR ALs
Al Rehs YERTh ol#gt Avke gl o

e p3s} T8t 71E AFEn 44
I & 5 ok
53, &

159 9oL st gxEAS o,
Aol 88 71E 7%
[e]

Escera, Huotilainen, (Virtanen, Jaaskelainen et al.,
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Correlation between ERP Components Elicited by
Unexpected Emotional Stimuli and Impulsivity

Seon-Ah Yoon Hyuc Kim Sei Young Kim  June-Seek Choi Hyun-Taek Kim

Department of Psychology Korea University

Impulsivity is one of the personality trait in which someone tend to do things suddenly
without any planning or careful consideration. In this study, we investigated the relation
between impulsivity and N2/P3 component which is elicited by unexpected emotional
stimulus. We used three-stimulus oddball paradigm to examine this relation. Total 50
college students (male: 24, female: 26) participated. Non planning impulsivity represented a
negative correlation with peak amplitude of the novelty P3 component in both
threat-stimulus and neutral-stimulus conditions. While in the N2 component, only peak
latency showed a positive correlation to non planning impulsivity. These results indicate that
non planning impulsivity influences on the speed of early involuntary cognitive process to
the emotional stimulus and attentional modulatory capacity and speed of later voluntary

cognitive process. But, with threat-related stimulus, there is no decrease in speed of early

and late cognitive process, and the proper speed is maintained.

Key words : Impulsivity, emotion, Novelty P3, N2, three-stimulus oddball paradigm, ERP
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